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TABLE 5.—Engi { isti i ]
.—Engineering characteristics of Quaternary geological units
Geologic Variability of Workability Slope stability Foundation Permeability Drainage Susceptibility to Shrink-swell Corrosivity Suggestions for Geologic Variability of Workability Slope stability Foundation Permeability Drainage Susceptibility to Shrink-swell Corrosivity Suggestions for Geologic Variability of Workability Slope stability Foundation Permeability Drainage Susceptibility to Shrink-swell Corrosivity Suggestions for
units materials conditions frost heaving potential land use units materials conditions frost heaving potential land use units materials conditions frost heaving potential land use
Qb, Qbd Variable; Will not support Unstable; Very low Low to Generally High! Moderate! High! Open space, Qmz, mu  Low variability Easily See Qmz, Qmu,  Generally low Low to See Qmg, Moderate to Moderate Low to See Qmz, Qmu, Qdo, Till may be Easy to Good if well Generally high Generally Drainage Low Low Low General urban
patchy in heavy equipment, ravels when bearing moderate poor; perched especially wetlands, wildlife (surface but distribution excavated Qwu bearing moderate Qmu, high moderate Qwu Qdd present at excavate, compacted and bearing strength high generally good, development.
occurrence and clays may be dry, flows strength, water tables if water habitat. soils) is erratic strength Qwu shallow depths compacts to protected from where confined shallow Limitations only
:)hrg:::zsss;)ﬂs f(t)lc}lgnzr;: i;1ard when wet ;:SE t;or;?orfs- common :lal?::uates Q::lgn?m- Qmy, Variable; Variable; Not applicable Foundations Moderate Good, .but Variable; Low Variable; General urban fllgc‘le 3do%egdd rather dense erosion gnraéngg;r;u‘s;%sns \auth:l::“gllwog:;:}s]
generally ek axgaia- compaction disposal Qmv irregular depth bedrock generally go to high possible local low to low to and heavy con- lain by thick (units Qbd, ceating perohed
i i to bedrock. frequently to bedrock perched water moderate moderate struction on
underlain by tions may fill . i . fill. Thin, fine Qb) may have water tables
lean clay and with water Locally inter- encountered o bekod. Banda ined soil high
il lg i spersed with tions on tions. Utility GEHRec 5o igh water
silt, rﬁc ez fill'and rock bedrock ditches frequent- commonly tables
lmarsi) esﬁnovet- dtabs and ly encounter bed- developed on
s boulders rock. Good ac- Qdo
al May grade into Noncohesive, Noncohesive, Good con- Usually high Free-draining, Low if drained Low Low if Open space, cess to bedrock Qdo Distribution of Easily See Qdo, Qdd Low bearing Low to See Qdo, Qdd  Moderate to Moderate Low to See Qdo, Qdd
:raatr)s;h deposits free-running; Zailsil%a eroded. fined b:afing but geturrlaetra(lily bl:t getmcalrally drained recreation fct;l;; ;ndefgrgunig (surface soils is erratic excavated strength moderate high moderate
" water-satur- slo strength, low In sa e Saturated. areas. S ures. AVO! soils
Commonly ated at lake need e com;?:essi- condition Subject to Avoid construc- waste disposal . y . . 5
modified by fovel protection bility, low formation o Hion and viaste : ) ) ) ) Hai o Qddf Principally Easily Poor Very low Very low Poorly Very high Low to Variable, Open space and
dredging and shear strength ice ramparts disposal Qmaq, Principally fat May be sticky Poor; clay and Poor, fat clay Very low Drainage Moderate High to g pen space, wet- slightly organic excavated, bearing strength; drained, unit moderate moderate recreation areas;
beack Qwqg clay; associated and hard to organic deposits has high bearing principally by very high lands, recreation silt, associated except where subject to occupies to high light, evenly
A with bog and handle if exces- possess low strength if dry, surface runoff. areas, parking. with bog and below water excessive drainageway spread loading
marsh organic sively wet; shear strengths low bearing Units occupy Avoid under- marsh organic table consolidation where water for surface
of Highly variable, Generally Fragile soils Generally Variable; Natural water Variablez,lll Generally low Gelnerally Slopes prowﬁde deposits. Over- difficult to strength if wet. d(;,lprﬁssxons ground conztiruc- deposits table is high structures
depending on easy to exca- near or high bearing generally courses generally ow topographic lain by variable compact Piling or excava- which may on, waste dis- o . ! . ; :
Seseal st ok et bait st it el iien high frequently Tt tonBac, P A W dit A B have high, posal and Qdi Vana.ab::, " G(inerally ef;sy Good, if wﬂ " Generally high " Ge}rllie;ally Genel_rally well Generally low Low Low Hilly, varied
colluvial may contain natural slope confined, but discharge Reserve for open filling perched water residential piim pagy saé‘ ) t? ERCaNg e"t w“t‘p:t‘:d ﬁan bearh ing Stfagfi g drained, a few  to moderate topography
material boulders stability; exca- sites on slopes at heads of space. Protect recommended tablles construction ;rtay vesl?n saannd cgr‘:’t:‘::; uni !e?:gs?on om ‘s” usg:) tti:&r; toe ; erna?:]leﬁoody ;r::at:iii es;:efgnrc
e o o T i lril:;l-lt fZﬁf f%s;?n; Qwz Variable; Generally easy Sandy and Generally Moderate Generally Low; fine Low; fine Generally General urban but met; contain numerous erosion by depressionis parks or other
e G oviel:stmcla esll)en dnftgarenual m 11 ':rafﬁc e sands contain to excavate, gravelly layers possesses to high good grained layers grained low devpeaenl. lenses of till, cobbles and running water with perched landscape-
e d 1° pets - emg;‘t(’j g d vehidlx o tito- bouldery zones however unit may be free- moderate to high are generally layers are Avoid basements silt, and clay boulders. Can water tables oriented uses
b i c]rigep, d i s;ggngs A ol roadsp;nd and interbedded may contain running. Slopes bearing strength. below frost generally below water table be compacted and architec-
S S 4l ps pa:hs silts and clays numerous easily eroded Abundant ground line below land apd waste to dense fill tural settings.
erosion R e boulders near water below water surface disposal. Poten- Avoid industrial
Qas Somewhat var- Generally Varies from Sands possess Moderate to Commonly in Variable; low Generally low Variable; Floodplain areas contact with table tial gravel and commercial
iable laterally good with running sand to moderate to good. Variable channels and in sands, mod- generally low not protected Qwv f:rs;e?rcgienow use
due to lensing local areas of compact silty high bearing from layer to flood plains; erate to high in sands, high  from flooding v pre- A ! : ; >
and intertongu- incoherent loam. General- strength, if layer subject to if clays are near if clays are may be dedicated empted by Qdsp Generally Easy to Good, if well Generally high High Dramae%gnls Low tg Low Low Gtznerall urban
ing; more var- running ground, ly easily eroded confined. May flooding and or at surface interbedded to open space and development uniform, . excava:: and corrtlép:tctgdﬁand beharmg Sh'gngg‘ et . v i RaaapmEnt
i:ble vertically sands with vary due to high water n:l;ands near tgtc}:eatifm. i Te o iy Shallow bed- Vatiable i Foundations ekl Vaiiabile: Variable Varable Vanable Ganra) aitan g?gecgiﬁ n compa g:gﬁone om where confine goo!
b:gc;izgln\:fi; g?‘;r%u:n?imx::—:? clay lenses S e raleurblas nE %‘::g soils overlying rock at variable thin shallow generally go to prese}?tgz of ;‘levelopmnesrtlrtl1 and i)
- : i k mars osits eavy co C-
o Sl yppee- g Zzg;orﬁl;lsr ¢ gxeg}\‘rart?:r‘:es i s indicatese{:)cal tion. Utility Qdt, Unsorted Contains Generally stable Bearing strength Low in Qdt, Drainage Moderate Moderate to High General urban
loams table buried use. Poor for sub- vatiable. Ath- difficult zones of poor ditches frequently Qdst material with boulders; may on dry, steep reduced when low to principally by to high high development, but
obstacles s.urface construc- ficial fill is drainage, and encounter bed- variable texture; be hard and cuts; gray till is wet, very high moderate surface requires careful
Zu%};, Zsogutied m A;:snd = widesgresid perched water rock. Excellent contains mater- difficult to likely to slump when dry in Qdst; runoff; perched attention to
ri e dispo: tables access to sound ial ranging excavate when and flow on wet, some perme- water tables in drainage and run-
Qac TR p— Poor; high Poor; generally Low bearing e Poor, high Moderate tol Moderatel High! Open-space rec- bedrock for from clay size dry, and sticky steep slopes ability along shallow off. Uses limited
ciated with water table unstable, low strength water table, high reation areas. underground to boulders. and hard to work joints undrained if water table is
bog and marsh excavations shear strength subject to Structures with structures. Avoid May contain with, when wet. depressions near surface.
deposits, grades may fill with flooding light, evenly waste disposal {f“dS:s ?“d d gi;ﬁay ultintis Vaﬂfd topography
3 cr
!aterally and water. Difficult sgreefld lo;;itiing - Qwx Poorly sorted Excavation Moderately Moderate to Moderate to Drainage is Low Low Low General urban s confpa cto arﬁir?iiiess e;glrc
1n§<;1rﬁn9¢er(s1 to compact, g’leb:;t"; ﬂ;’gg' material, difficult, num- stable if dry high bearing high good development. residential and
with unit Qas sticky o A i?i st- texture ranges erous large strength but Problems relate recreational use
gg' v? 'ga ¥ from silt size to slabs of lime- uneven com- to frequency of o :
posal an bouldess stone paction boulders and Qst Similar to Qdt, Contains Generally Generally Low to Shallow water Low to Low to Low to Same as Qdt,
“"dgugrc%und large limestone Qdst boulders; may stable on steep high bearing moderate table in moderate moderate moderate Qdst
con: on slabs be extremely dry cuts strength depressions
Qmz, Homogeneous Easily excavat- Good on Generally high High Good Low to Low Low to General urban hard and diff-
Qmu, sandy soils ed. Makes good, moderate bearing strength moderate moderate development. e feult to excavate
Qwu compactible fill slopes but sus- where confined. Suitable for when dry. Easy to
if not too sandy ceptible to Low to moderate earth-sheltered oupac:
erosion consolidation and underground
construction
above water
table. Avoid
waste disposal
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1Presence of a thick layer of artificial fill may alter these engineering characteristics.
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